Aim: Early intervention services (EIS) for psychosis are being implemented, internationally. It is important to learn from established examples and define the components and intensity of services that provide good value for money. This study aims to assess the cost-effectiveness of EIS according to how closely they adhered to the recommendations of the English Department of Health 2001 Policy Implementation Guide (PIG).
| INTRODUCTION
During the past decade, the development of early intervention services (EIS) for young people with first-episode psychosis has become a priority in a number of countries, including England, Canada, Denmark, Australia and Scandinavia (Lester et al., 2009) . England was the first country to mandate national coverage in the early 2000s, with a second round of service development currently underway. Thus, the provision of EIS has steadily increased, and in 2009 there were 145 EIS operating in England, serving about 15 750 individuals (Bird et al., 2010) . Two randomised control trials conducted in the UK (LEO trial) and Denmark (OPUS trial) and several effectiveness studies of "routine" EIS shows that specialized EIS are superior to generic care in managing the critical early phase of psychosis (Craig et al., 2004; Garety et al., 2006; Nordentoft, Rasmussen, Melau, Hjorthøj, & Thorup, 2014; Petersen et al., 2005; Singh, 2010) . EIS are also highly valued by consumers and engage users effectively (Lester et al., 2009 ).
Economic evidence from England (McCrone, Craig, Power, & Garety, 2010) and other countries including Australia (Mihalopoulos, Harris, Henry, Harrigan, & McGorry, 2009; Mihalopoulos, McGorry, & Carter, 1999) , Sweden (Cullberg et al., 2006) , Italy (Serretti et al., 2009 ) and Denmark (Hastrup et al., 2013) supports the costeffectiveness case of EIS, and close liaison between EIS and primary care (Perez et al., 2015) . Since the national implementation of EIS in England during the first decade of the 21st century, concerns over continued funding for mental health services has seen some disappear or be diluted within non-specialist teams. There are tensions between providing a good quality service as mandated in the Policy Implementation Guidance (PIG) (Department of Health, 2001 ) and meeting case-load targets linked to future funding; there are gaps between the PIG and actual practice (Lester et al., 2009 ).
In a national setting of economic austerity and an international context where EIS are being considered in very different types of economic and health systems (Csillag et al., 2016; McDaid, Park, Lemmi, Adelaja, & Knapp, 2016) , it is important to determine the level of service intensity and breadth at which EIS provides good value for money. This study aims to assess the costs and cost-effectiveness of degrees of fidelity to a gold-standard (Department of Health, 2001 ).
| METHODS

| Participants and intervention
Data come from the National EDEN study described in detail by Birchwood et al. (2014) . Briefly, the National EDEN (2005) (2006) (2007) (2008) (2009) study describes a cohort of recruited referrals to EIS with measures of their baseline characteristics, their outcomes at 1 year, and an assessment of the service in which individuals were treated. EIS were from five socio-economically diverse sites across England: Birmingham, Cornwall, Cambridgeshire, Norwich and Lancashire/Cheshire chosen to reflect urban/rural differences and EIS team structures.
Fourteen EISs participated across the five sites; each within a defined geographical catchment area, from where they accepted all new cases of first episode psychosis in people aged 14-35 years. Lester et al. (2009) used the implementation guidance from the national policy on early intervention teams PIG (Department of Health, 2001 ) to populate items on the (64 item) fidelity scale, each item measured on a 4-point scale and consisting of core elements of the national early intervention teams. The fidelity scale drew items that focused on team structure, function and treatment availability. The scales were then administered to the EIS team managers to assess team fidelity relative to national guidance. Fidelity scores were available for five EIS sites (distributed across the five geographical regions). We used the available fidelity scores to group the EIS sites for costeffectiveness analysis. Firstly, we classified the 14 participating EISs in the National Eden data set into five geographic clusters (based on their respective mental health trusts-being the administrative body for the EIS sites), and fidelity scores were imputed from the five original sites to the other EIS teams within each mental health trust (service). The imputation of the scores was done only after consultation with the original researchers who reasoned the imputation was reasonable since the EIS teams were similar in structure and under the same administrative body. Since original fidelity scores was not available for one of the mental health trusts, the three EIS sites under the trust were excluded from the analysis. Further, fidelity experts felt that it was not reasonable to impute scores from the nearby trusts for the excluded EIS sites. The included sites (n = 11) were then classified as those with a fidelity score ranging from 75-80%, 81-90% and 91-95%. The fidelity percentage was calculated using the fidelity scores with the maximum score (256) as the denominator.
| Service use and costs
A wide (healthcare, social care, informal care and criminal justice) perspective was adopted for the calculation of costs. Service use was measured using an adapted version of the Client Service Receipt Inventory (CSRI) (Beecham & Knapp, 2001) . The CSRI has been used in numerous economic evaluations of mental health services in the UK and internationally (McCrone et al., 2010; Mohan et al., 2006) . Service use captured in the CSRI included hospital-based care (inpatient and out-patient), community and primary care services, social care, contacts with the criminal justice system and informal care. Participants were asked whether they had used specific services during the 3-months (12 months for inpatient services) period prior to baseline assessment; 6-months follow-up; and 12-months follow-up.
Service use data were combined with appropriate unit cost information for 2011-2012, primarily obtained from a nationally recognised source (Curtis, 2012) . Other sources, along with personal communication with the police were used to cost the criminal justice services (Finn, Hyslop, & Truman, 2000; Harries, 1999; Ministry of Justice, 2011) . The cost of a psychiatric assessment was derived from the average hourly cost of a forensic medical examiner (equivalent to a medical consultant) and an approved mental health practitioner (equivalent to a social worker) (Curtis, 2012) . Unpaid informal care from family/friends was valued at £13 per hour based on national mean gross hourly earnings (Office for National Statistics, 2013). The cost per user session for voluntary agencies was assumed to be same as the average of local authority social services and private sector day care for people with mental health problems (Curtis, 2012) .
Specific types of medication (antidepressants, anxiolytics, antipsychotics and hypnotics) were recorded and average costs assumed for each type (Health & Social Care Information Centre, 2013) .
| Outcome measures
The primary outcome measure used was quality-adjusted life years (QALYs) generated from the EuroQol five dimensions (EQ-5D)
health-related quality of life questionnaire at baseline, and at 12 months. The EQ-5D consists of a general health measure based on five dimensions (mobility, self-care, usual activities, pain/discomfort and anxiety/depression) and are characterized by three levels (ie no problems, some problems and extreme problems). In total 243 possible health states can be described using this instrument, which can be further assigned with utilities based on country-specific algorithms. The EQ-5D has been tested for validity and responsiveness and has been found to be appropriate for use to measure improvements in psychosis (Barton et al., 2009 ). The accrual of QALYs was calculated using area under the curve, using UK-specific utility weights (Dolan, Gudex, Kind, & Williams, 1995) , assuming a linear change between each available time point. Differences in baseline utility scores were controlled for when making comparisons between groups (Manca, Hawkins, & Sculpher, 2005) .
| Cost-effectiveness
Twelve-month follow-up costs and QALYs were compared conditional upon baseline utility, costs and individual characteristics using a bootstrapped regression model to account for the expected skewed distribution of the residuals. Cost-effectiveness of different fidelity levels was assessed using the net-benefit approach and interpretation of the cost-effectiveness results was made using cost-effectiveness acceptability curves (Briggs, 2001) . For each QALY value, regression models were used to determine the difference in net benefit between the three fidelity groups controlling for baseline utility, baseline costs and individual characteristics. Bootstrapping with 1000 resamples allowed the proportion of resamples showing the three fidelity groups as having the highest net benefit (and to be most cost-effective) to be computed and plotted.
A first set of analysis was performed including patients who did not have any missing costs/outcomes. As there were missing (at random) EQ5D data (35%) either at baseline or 12 months and cost data (6%) at 12 months, a separate analysis imputing costs and QALYs using regression methods was also undertaken. Observations with missing EQ5D values at both baseline and 12 months were dropped from the analysis.
| RESULTS
| Participant characteristics
The participants consisted of 1027 people between the ages of 14 and 35 years recruited to the National Eden study between 2005 and 2009. Of these, 57 participants were with EIS sites that had no fidelity score, leaving a sample of 970 (94.4%) to be analysed. Further, 53 (5.5%) did not have EQ-5D data at baseline or 12 months and were dropped from analysis. Of the remaining 917 participants, 593 (64.7%) were included for complete data analysis. The remaining 324 (35.3%) had missing data on either EQ-5D at baseline or 12 months or costs, and these were analysed after imputation.
Baseline demographic characteristics are presented in Table 1 .
There were statistically significant differences in ethnicity and educational levels of the patients across fidelity groups. The mean age of the participants was 22.8 years (SD 4.91), they were predominantly female (674, 69.48%) and single/unmarried (831, 85.76%). In terms of ethnicity, the majority of the participants were white (686, 72.06%) and the difference between groups was statistically significant. Differences in educational levels were also statistically significant, with most of them having secondary/general education (475, 50.53%). As for employment status, only a small proportion (176, 18.18%) was in paid/self-employment.
| Service use and cost
Baseline service use for the fidelity groups is presented in Table 2 .
Across the whole sample, about one-third had psychiatric inpatient stays and these had on average 49 d in hospital. Under one-fifth had psychiatric outpatient visits or accident and emergency visits over the previous 3 months. However, two-thirds did have contacts with psychiatrists in the community, while one-fifth had contacts with psychologists and over 80% had mental health nurse contacts. Under half had general practitioner contacts. About one-third of the participants reported receiving informal care from friends/relatives at baseline.
Service use at 12-months follow-up for each fidelity group is reported in Table 3 . Among all fidelity groups, the proportion receiving psychiatric inpatient care was lower than at baseline. The proportion of participants who received psychiatric outpatient care and had accident and emergency visits remained similar to baseline. Compared to baseline, contacts with psychologists, general practitioners and community psychiatric nurse increased slightly in the 12-months follow-up period.
Mean unadjusted costs of service use at baseline and follow up are reported in Table 4 . Adjusting for baseline utility, costs and individual characteristics (Table 5) , total costs were higher by £1735 (95% confidence interval [CI] 1643-1827) for the 91-95% fidelity group when compared to the 81-90% fidelity group and lower by £1465 (95% CI -1661-1270) when compared to the 75-80% fidelity group. Total costs were lower by £1929 (95% CI −2111 to −1748) for the 81-90% fidelity group when compared to the 75-80% fidelity group.
| Outcomes
All fidelity groups resulted in improvements in health-related quality of life (measured with the EQ-5D) (Table 6 ). After accounting for baseline utility, costs and individual characteristics (Table 5) , the difference was only 0.0075 (95% CI 0.0066-0.0083) for the 91-95% fidelity group compared to the 81-90% fidelity group. However, the differences between the 91-95% fidelity group (−0.0471, 95% CI −0.0485 to −0.0458) and the 81-90% fidelity group (−0.0571, 95% CI −0.0582 to −0.0560) when compared to the 75-80% fidelity group showed the 91-95% group doing worse.
| Cost-effectiveness
The incremental cost and QALYs for the complete and imputed data are reported in Table 5 . For the complete data analysis, at a threshold of £20 000 per QALY, the 81-90% fidelity group had a 56.3% likelihood of being the most cost-effective option followed by the 75-80% fidelity at with a 35.8% likelihood (Figure 1 ). The 91-95% fidelity group had a 7.9% likelihood of being the most cost-effective. In the imputed data analysis (Figure 2 ), the likelihood of cost-effectiveness at a threshold of £20 000 per QALY for the 81-90% fidelity group was 51.5%, followed by the 75-80% fidelity at 42.4% and the 91-95% fidelity group at 6.1%.
| Fidelity analysis
Here we present an analysis of the fidelity scores in order to interpret these data in terms of the actual structure and function of the teams.
We have the benefit of data on these teams as they evolved over the life of the project. There are 64 items each with a 4-point scale;
the maximum score is 256. We present descriptive fidelity scores for the teams in each of the 4 y in Table 7 .
All sites appeared to improve fidelity over the 4 years with changes from year one between 7% and 26%. The "fidelity gap" overall between services, however, widened with time-from 26 points in year 1 between the lowest and highest scoring services, to 39 points in year 4. This largely reflects Cornwall's outlier status since the change from years 1 to 4 in the other four sites is from 26 points to 18 points, that is, the gap in fidelity narrowed.
We then examined the criteria which appeared in all services over time (the "lowest common denominator") and those criteria scoring >3.9 but <4.0 over time.
There were five criteria with complete fidelity from year 1 to year 4 in all sites:
1. The EIS is a standalone service composed of staff whose sole or main responsibility is to the EIS.
2. The EIS includes a formal assessment of psychiatric history, mental state examination, risk, social functioning, family and significant others. 7. The EIS team contains two formally trained and accredited cognitive therapists.
8. The EIS team maintains contact with at least 95% of accepted clients for 12 months.
The eight lowest scoring criteria across sites were as follows:
1. Within the last 12 months, the EIS has been involved in continuous community-based programmes to reduce stigma associated with mental illness.
The EIS should have specialist support from Child and Adolescent
Mental Health Services (CAMHS) when prescribing for patients younger than 16 years.
3. The EIS includes a programme of health promotion as part of its psychoeducation package.
4. The EIS has an emphasis on finding employment or resuming work.
5. The EIS runs psychosis identification training programmes which are continuously audited and adjusted.
6. The EIS monitors all clients who are assessed but not accepted onto caseload for 12 months after initial assessment. 7. The EIS assesses and treats symptoms of post-traumatic stress disorder linked to the illness or its treatment.
8. The EIS controls access to separate age-appropriate inpatient and crisis facilities.
| DISCUSSION
This analysis adds to the literature by using EQ-5D as an outcome measure for assessing the cost-effectiveness of EIS, which was (98) 147 (104) 154 (83) 186 (201) 146 (96) Psychiatric 318 (157) 417 (300) 457 (312) 407 (283) 661 (597) 1077 (1701) Others 201 (101) 266 (377) 169 (80) 298 (160) 402 (575) 204 (100) Day hospital 133 (58) 222 (172) 150 (71) 311 (386) All outpatient services 285 (186) 323 (310) 323 (283) 444 (346) 493 (618) 733 (1378) Community-based day services b Community mental health centre 166 (247) 91 (76) 844 (1521) 290 (187) Voluntary agencies 188 (277) 298 (425) 196 ( addressed by conditioning on baseline utility in the cost-effectiveness analysis, which subsequently estimated that 81-90% fidelity group was the most cost-effective. The proportion of participants using acute psychiatric inpatient services also reduced from 35% at baseline to 17% at 12 months follow-up. The finding that EIS results in reduced hospital admission has already been reported in literature (Bird et al., 2010) and our results strengthen the evidence base.
Evidence on the cost-effectiveness of EIS when compared to standard care in UK has already been established (McCrone et al., 2010) . This study has taken the next step to establish the costeffectiveness of fidelity levels to national PIG and will be helpful to commissioners and policy planners. In both set of cost-effectiveness analysis (complete and imputed data), 81-90% fidelity remained the most cost-effective option, followed by 75-80% fidelity and 91-95%
fidelity. The imputed analysis results being similar to complete analysis can be attributed to the fact that imputed estimates were generated using regressions based on complete data. The results also
show that striving for very high fidelity services may not result in improved cost-effectiveness. However, in order to understand these scores and their meaning in terms of service structure and function,
we presented an analysis of the fidelity scores by site and over time and listing those criteria that were common denominators across services. These were standalone services, operating in an assertive community-based fashion, maintaining a high level of contact with prescribed staff ratio and skills and providing prompt access. The eight lowest scoring criteria across all sites are important and represented those that contributed to fidelity variability. These high fidelity elements included specialist support from CAMHS, employment interventions (individual placement and support) and efforts to reduce stigma and improve access and DUP. This analysis showed that the modal level of fidelity was high in terms of the core concept of EIS: dedicated, standalone services operating in an assertive Adhering to fidelity levels of 81-90% to early intervention PIG was more cost-effective than adhering to lower or higher levels. This suggests that striving to maximise fidelity to the 2001 guidelines may not be warranted, but that dropping below a certain level of fidelity may also result in an inefficient use of resources; however, our data showed that these "high fidelity" elements have additional longer-term cost benefit (eg, employment) and facilitate prompt access to care, now the subject of UK service standard in first episode psychosis.
| Limitations
The study used self-reported information on service use and informal care. There may be issues of accuracy with this approach but it was largely unavoidable given the need for a comprehensive perspective.
Generally, such an approach of using self-reported information is an accepted method (Calsyn, Allen, Morse, Smith, & Templehoff, 1993; Goldberg, Seybolt, & Lehman, 2002; Patel et al., 2004) . For medication, average costs were assumed for the cost periods. However, medication costs are small compared to other service and the use of average costs seems reasonable. This study used national mean gross hourly earnings to value informal care. There is disagreement around the most appropriate way of valuing informal care (Koopmanschap, van Exel, van den Berg, & Brouwer, 2008) since alternative approaches to valuing informal care can provide different results.
Alternative approaches have not been tested in this study; the differences they might make to the cost-effectiveness results are unclear.
The study has considered only short-term results over 12 months and we cannot be certain about the longer-term cost-effectiveness of these different fidelity groups. Indeed, egregious deviations from the 2001 PIG, such as restricting services to 2 years, rather than 3 years due to budget cuts, are not modelled in the definitions of fidelity used in our study. Another important limitation is the imputation of the fidelity scores from the original EIS sites to other sites under the same mental health trusts. Although this was done after consultation with EIS fidelity experts, we could expect some variations in the services provided by the EIS sites. This was addressed by the inclusion of baseline costs (captures difference in service structure for EIS sites) in the regression model and reasonably addresses the issues of imputing fidelity scores. The limitation of subjective reporting of fidelity responses by EIS team managers used in the original fidelity study (Lester et al., 2009 ) is acknowledged. Overall, our findings provide support to the idea of aiming high when designing and implementing EIS in any setting, but remind the field that the best should not become the enemy of the good. Further health economic evaluation of new services in a variety of settings internationally will help policy makers, managers and clinical leaders make good judgements.
